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1 1 

t&IB 3fe :* >f v ^ & W *; # x. S * <Z>M » 3 y h a - ^ i: 

i + i wmmm. 

*>f v SUB U 
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fc^mi-* <fc e> k b 1 + 1 wmmUo 

v *W »J fc»©iH»3 > h D - 9 H 

UB«»3>bn-5tt, mjfei^WftK:. *a«*©^— esift^^a: y * © 

*>&£--es»'vwy#j*., 
^ejicbfe^ i + lwwmn. 
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^otemffimzmmMfflny hn-7*^fiifei^ #mm&<Dm-xizwnz 

mmizm^g. mmmm^ >hn-5 iammu^ s * *=v*t*t> izmz 
t=.m&m 1 7bm 5<D^-?nmzmm<Dyb i + 1 -©#^* 0 

i #m 6 iz^-?tifrizmm.<Dyt i + 1 ^#^« 0 
*ft?*gm*sx^&*zbizffijt, 

-Hi:, 
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© v * -r ti^ic-© y fx. S 91 - 3ft x >r ^ £ , 
© -f*i**Ki« U # A Z> 3^3ft x >f y i: 

Tv*fcv*fc£Ki, ftrfB3ft*-f y ^©WftJWK: J: »J, Sz:tej£»<zH3-5#ffl#3 

i»*aio] 

©v>-fti7b^c-©y#x.s^zi^x>r ^/^i: 

r £ t: 1 8 © v%-f*iaHcf3*©3ft l + l wmmW.* 

1 1 ] 

*jk- hhifffB#affl^Ji<- h©v>-fti^$:^origi: Lfcz£.*&mt.-tzm 
^ i #m 8 <z>^-ftifrizmm<D% i + 1 
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m$v% 1 3 ] 
mv>% i + i mmmm. 

[0 0 0 1] 
[0 0 0 2] 

[ti£5fc©i£fl5] 

(#H 5 P6—244796#^#, Tong-Ho Wu, "Fiber Network Service Suvivability 
\ Artech House (1992), PP. 88-93, #fiB) = 
[0 0 0 3] 

Hi lie, «e3fe©«$Cl + ityWM&<DMf&m*:m-t 0 

[0 0 0 4] 

3, ^nf ^S/a v*3tat#9 o 5,'9-*>^M77>f^9 o 7, zfu^P 

#3§9 1 3, 9-*>^$M£IBKtS«9 1 5, ^a^? 2/ 3 >*tttBE««9 1 
7, *«*>f 1 9 fefff*.*. jUMfiHT'tt, # teMfg^Ufctl 9 

0 1 ICJ: UMSft, >^ft}ftM#2f 9 0 3 U^V */ 3 >^*63I2£ 

9 0 5 |CioT, •7-^r>^7T>f^9 0 7fttf7*nfi'i/a^7 7'fA 
9 0 9 lCffi7j£*l,£ 0 ^MMT'li, ^-^VOT^gilW^Ofi'i/ 
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tt-ftl, A I S (Alarm Indication Signal)^) £??V^ «^^>f^y^9 1 9 IZ 
[0 0 0 5] 

m 1 2 tC, 1 + 1 «##J*<Z>*J«B£a*'r. ^1 + 1 fJ#liJ&T*&i, 

3tli^iooi, ^M^ioo2, y-^f>^3l77>f;tioo3, 7*n 

f^J/3^77>f^l 0 0 4, ftX-f 1 0 0 5, ft^fgfH 0 0 6, ft ft 
m#l 0 0 7&tf 1 0 0 8 5:1^.6. jSMHWCfc, ftStfBSI 1 0 0 lj^&ffi^S 

*ifcft1i#ttft^tt»i o o 2jci:y^iKa4x, c-^>m7?>f;n o o 
^ft^r^i o o 3^Lrjjyn^^i/3>^t7r>rAi o o 4©v>1**i;fr&ft 

^.-f ^/^l 0 0 5{C<fc*J^L, #1 O 0 6CJ: »JM*fcSf t*. ft 

=&m#§ ioo ioo8it 013 \z^r%m j %<o%msL wmmm) 

[0 0 0 6] 

mm v&^ntz mm\ 

«*©fti + i w^-eii. SHSflMf&nmffc-r 

5: W 5 £ £ #T? £ & o fc o 
[0 0 0 7] 

o 

[0 0 0 8] 
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[0 0 0 9] 

lu IB 3fc x >f y & y # it § tc lb <Z> ffl ffl 3 > h n - ^ £ & fig x. , 

[0 0 10] 

wziesi* n neai s *i * & ^m-r « ^-^^^yfc^ 
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[0011] 

mm&mm%Lmz. m-^mmz^>^x0^m^^> tummm^yhu-^ 
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[0 0 12] 

mat. )t i + 1 « t ^0a*i^Ht'fe-s„ fti + lwrnttT-i*. mm 

(«U 3dB) T*ft#tf£U ^fff?:y6X>f^f 1X2) T* 

[0 0 13] 

3fcfifSMbT 50^50) , &of^n^s» 1 2 o jtrf 1 3 

Olcm^j-tSo ft#fl£l 4 O&tf 1 5 0&, ^OT^1%12 0W13 

0 feMT'E^tl -^tl^^a 5%gS) #fl£i-£ 0 ft 
&mi£2 10, 2 2 Oli, Mt?l2 3tfeSS&l 2 O&tfl 3 0 
«#<Z>&^£l£mU 3fea«©e««#T?&S3fe»£E«fll«2 1 5, 2 2 51: 

[0014] 

^>f^yf 16 0H 12 0 l 3 o ©ftM-H-tfn^Ji 

5z:i:A^§S„ ftx-f y^mmm&i 6 5ii, ^^f i yf l 6 o©ff 1:11 

8 5 l:ttJM5o 

[0 0 15] 

1 9 5Sr{f}*t-5. fe-&tttBe«««2 0 5tt, LOS (#^M3c) , 

lof , ais (wmmmm^) , ber (t^ hgi»j) v>m. 
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[0 0 16] 

i2 1 5, 2 2 5, te#ttttffi«M»#2 0 5JC|S-3£, ^f®IS • MWZno 
„ hD-72 3 Oti, ftX>f y^M&EIS&l 6 5lCftX-f 16 0$: 

f »Jf 1 7 5 ^ ; EU24 0{t fflftF 3 > h n - ^ 

52 3 0{i seacD^ajjcfee^aij/^^A 2 5 0 ^a^&^vm jtftKn/ 

[0 0 17] 

s 2 n mm&ii 0mm * t <z>-$j# tc as » s ^# i& ©^m ic o v * x & * ^ ? v 

[0 0 18] 

ts„ m-R&m n^»^«ffl* 2 i 0M22 oa:, 

iEm^^m-rso s<gte#tttBK*M& 1 9 on 2 0** 

[0 0 19] 

!f3i£/X^A2 5 0H WflfnS/ hn-7 2 3 O^iy *«#3 0 0 
[0 0 2 0] 
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lfr®S&16 5'V UfI*3 10 5:lftS„ ytX^f y Tmmm& 1 6 5 it. ^ 

mm* 310 &^fg-t* ^x-r y i 6oa, 320 srin-fi^So 
%i3o/\«jyfx.s„ rtuctu, &mm^&&&&&i 9 cm, 

1 2 0©te-3Wj£**&$gneS!*i 3 0©^iS^C-^U#*5S„ 1 

3 otc-t»#e>*u ^ti©iES • MSSr^i^^'ts^^ii, Min esaiai 

[0 0 2 1] 

^s-f§-s§-t£tg^M#§ 1 9 o&, fg-esti&i 3 ofrt><Dfemifgm3 so*, m 

^>hD-72 3 0ASftS G »3>hn-72 3 0li, ^{B^3 3 0 

z&m-r&n. v^mmm&i 6 5 a, ^mljn*3 4 o&sifrt-£o ^ 

*^«H»ISBU 6 bit. ^JMbH#3 4 0 Sr^M-tSi:, ^>fff 160 
a, Iiff3 50l:SftSo ftX>f ^ 1 6 Ote, fgtHg-if3 5 OiZ^rS^ 

. i 3 o ^ e,^ -{sig& 1 2 o a, wvmz-Zo ^tucty, stt 

#&fg^mn i 9 o it. m^fcm® 130 ©m-^^ e>£§-- fcmm 120 ©fg 

[0 0 2 2] 

KHn>hn-7230il S*H&-&ttffiB£«* 1 9 0 , G^S&^ffi^ 

2 10, fcfcSli&tt&JM 2 2 0^e,©«^lC»r5#, *^y 2 4 0lC &ffi 
^M##3 6 0 ^fr?., ££>IC, fl^fA2 5 0H 2 3 
oa, 5t^H^3 7 o zmm-t&o U»3>hn-72 3 Oli, ^M^3 7 0 
£^St-<5£, ^=E>J24 0A, g*ffiLI^3 8 0$:jiftS o ®f^zi>hn 
-^2 3 0li, ^^U 24 0^f)M^5:lE*tHt3 9 0, fl^fA2 5 
0Ag^4 0 0 SIifS o fIi/Xf/A2 5 Oit. *££l#^4 0 0 
©SHlt^fSlC^-rSo ^^'J2 4OA0M^#3 6O, ^S^X 

o 

[0 0 2 3] 
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3 0 zmmzMzwymz-z^ 1 3 0 & 

W»=i> bn-72 3 o#, fg-feaig&i 3 0^iE^-e^vNi:vxe>^mM 

*3 3 0 7fc*-f ffl60 ttlg— 13 0 S:38f?*-rK:, * 

[0 0 2 4] 

[0 0 2 5] 

1 2 OlCBB-rs^©l»S«r, «--fiSa3IJ»3t*ftffl»2 1 OX* 

9 0 120 # 

a^&froTV^*. ^###1£fBf£mS§l 9 O&lWS— eSj£»3Mftffl»2 1 Ott 
, hn-52 3 0ASffi4 1 ofttM 2 0 £^*i^*iaH§-r£o 1Bi 

ffln^hU-^ 2 3 Ott, M?£#?g4 1 0AtJP4 2 OSr^gf 3fi^>fvf 

16 5a, «J«#4 3 0 ^X-f y ?-Mim& 16 5tt, 

«fi*4 3 0SSftfii:, ^>f»;f 16 0a, Ilf#4 4 0?:Sit5 

0 6 Ott, 4 4 0 tcH^J£»-H52!» 1 2 OA^frfeMl 3 0 

1 2 o©te-5iro£tc-w 

[0 0 2 6] 

fS^-rA 2 5 0 tt, m/£<Z>#-f ^ Z/tf-ZW&^iy hn-723 Cv^aiy 
^g^3 0 0$:^it5 o ^rt% m^<Z)^-f ^>^htt, MAIS, %^v^ 
1 6 0fl>3J#*.H|#£>-j£«M8l, -J£M». 5g#III»K:j£Cfc3rc&*o 



1 2 
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6 5a, ^ts#3io^it5 0 %t.a v?-m.mm i &\ 6 5&, wmm&s 

10 5Sft5il, )%X>f7f 16 0A, ^i&M-i" 3 2 0 fcSHg-TSo 

f i60(t wmm^ 320 icgo'^, i 3 o frt>m—&mjto 120 

[0 0 27] 

&mm^&mmnm i9oit &-&mm 120 **g><z>&tti£&3 si 

Wn>hD-72 3 0A^fn. ^*UCj:»j, »*3fii«^Lfe»--eai» 1 2 
0#tinHLfc#if^«:«£-r*ii:#T?g*. W«r3> 2 3 0 8\ ^ 

f5##44fg^mt# 1 9 0*»&fcffi*£JH3 3 O&gfcU 3fe*>f V ^«B»@I& 1 6 

5^, ^Miit3 4 o zmm-t&o v^msmxti 6 5«, 
340 *gfrr«£, 3t^w i6oa, mmm-^s 5 0 sratfgi-s., %^ 
yfi6oii, isim^ 350 icg^, earn 120 a> e> 1 3 
cvfaju#x.<5 0 £*ucj:y, ^fgfg^tttgfgmss 1 9 0 a, »-fis»i2o 

[0 0 2 8] 

OTn>hn-723o», 190, m-tem&yb&mm 

2 10, -e^»3tt«ffl« 2 2 Ofr&CDflTWcS^S, 24 01CM^ 
JK«#3 6 0 SrffS. ££IC, fa*/^fA2 5 0tt, f|l3>hD-7230 
svflfc8£$3 7 0 $:lff5 0 fflffl^iy hO-52 3 0 te, «NB£:$3 7 0S:f 

2 4 0Ai^bH*3 8 0 SrMfS. fSJflp 3 > h n - ^ 2 

3 0tt, ^ ; E'J2 4 0A^M^i*aib3 9 0, fi^rA2 5 0Ajg 

o o&mm-t&o tas/xfA2 5on ^^^4 0 ozmmmmz 

[0 0 29] 
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jhaSGD^xy 9mm^&v. 2 0izmm&#£.vTmr.tem&i 

3 0 5:IfM*Jfim ®||l3>bn-72 3 0^ f-Ml2 0l: 

t=.m^. *<D££m~&im&i 3 o zmm&n-tz. — wn>hn-^2 

3 Ott. ^gf&^ttfg^SI 1 9 Ofrlb, m-^S&l 2 OtflESlClglBl/fci: 
V^&mj£HI3 3 OSrfftSi:, v*l 6 0 IC i: »J gl— 1 2 0 5: 

[0 0 3 0] 
[0 0 3 1 ] 

rrm 20M1 3 o##^CIE?r^^&.&i:bfc*£• 

[0 0 3 2] 

hn-52 3 oh:, 3tx-f vf-mnvmi 6 5^«iss*3 1 o&aHrr*. yt 
^v^mmm»i e 5«, ws^s 1 0 1 6 0^ 

, Iifi«3 2 0 tSit5. ^-f'Vf 16 0H «Mr£3 2 0tCS^5£. 

tgismsg i9o«, m-um& 120 ©te^auta* U30 y # 

Sff^ttiBKafl 9 0 14, »n^3&»l 3 0 3^e>©«m»*3 3 01: 

W®ny 2 3 0^#i-^ o 

[0 0 3 3] 

OT3>hD-7230tt, tfeffi*g£l3 3 OfcgfrrSfc, )tX>f V ^KS&III 
SI 6 5«"vW;gL3S#3 4 0 SraHg-T*. ft*-f y ^ggi&EJS 1 6 5 te, ^JMb 



1 4 



ffifflE4# 2001-3013452 



#2 000—155267 



4 0 te&m't&t.. %7s>{v^l 6 O^lMs-Jf 3 5 0 £j£f§-f £ = ft* 
>f^l6 0&, §g»tfi#3 5 0lC^5£, m-^S&l 3 0^e>H-^it!^l 

2 0Afj»jfis o mtccky, &mm^&mmn%§ 1 9 0 f^ssn 

0©M#^A^^-^S&1 2 0©##iRI^C^jy#t>Sc ^-^S&l 3 0 
[0 0 3 4] 

Wa>bn-723 0tt, 9 0, Sl-'fisau&fttftffl* 

2 10, fSzl^S&ft&ffi#g 2 2 0^^ ©«^{CS^5#, ^=E'J 24 0 lC&ffi*g 
^#3 6 0 £*T? 0 Hfn>h0-72 3Ott, fl^fA2 5 0A 

#g£4 0 0^Mf5 o 1=S^X7"A2 5 Ote, #^4 0 0 

[0 0 3 5] 

in>ha-723 o&, Ttx-r ^ rmmm&i e s^wwm&s 1 o zmm-? 

MJTO^xy Jh^©^J#Bsr, Wife©* ay i'ti^tsr 
[0 0 3 6] 

@5tt, (1) *mttrtv>T-VV>MWm-£-libZ> 0 

;^^-^5 0 0 1it ft#0£SI5 2 0&tf5 2 5, 3tM^5 3 0Stf5 3 
5, 3fcX-T ^ 5 40, 545, 550, ^B&^E-^jK- h 5 6 0, 
^SS^ — h 5 7 0, Iffl^-h 5 6 5?:i^5 e A°y>r-^5 

[0 0 3 7] 

m—VLtfmiL&mBts 10^515, #£«§5 2 o^t? 5 2 5, 
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5 3 0^5 3 5, 3tX>f>yf 5 5 0, ftfB^ft^ 5 8 0 , ^fSfg^ttfgMSl 

si59o, ytm^mmm e o o «, -iE-n^n, Jt^£>s«tf&ic£tt5, fg-& 

^-^Kl 2 O&tf 1 3 0, 3fe#««l 4 O&tfl 5 0, 2 l OS. 

#2 2 0, 3t^>f'yf 160, *i^«»18 0, gflf^tt«E!l»19 0 

, ^##^i#ii2o oic, -eti-rtuffls-r*. 

[0 0 3 8] 

— ^^^e-^jk- h5 6on fci£i&5 1 o (Dm^&mm&icm^btiT 
ffi*$4x^c fi— e^s^-*^- h 5 7 o&, i^8S5 i som^ifimm 

9fctcjg^e>*iTv>fc^££ic, ^>fyf 5 4 5 tf>-§j#*MK: J: U , temm 

©##^m*^tl^ 0 3t^«yf 5 4 0, 54 5li, CTSBIfrtllJ&tf^ 
tl-?tl«W"&tl. ±i*fflit*fll*©ili!l»3>hn-9 2 3 0KlJ:y-W#1W«rS*L 

So 

[0 0 3 9] 
[0 0 4 0] 

H6tt, ^#/K-h (2) ^iifeA'^-yotmfeS. 

A>y^-S?5 0 0 2a, M^5 2 0^5 2 5, «I§5 3 0M5 3 
5, #y^y^54 0, 5 5 0, H— fe^g&^-^jK- h 5 6 0, MM^/K- h 
5 6 5^fA§ 0 /\°*/>T-^5 0 0 21C&, Zltl e> ©H^Sl^OP^aiJt© 

[0 04 1] 
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[0 0 4 2] 

@7 ^-*4<-h (3) £<S*fcA'y^-^<Z>*Pt/£0T*&So 
;^-*;5 0 0 3tt, 3tM»5 2 0Atf5 2 5, ^^5 3 0^5 3 

5, 3fc*>f 1 o, mm&tf- 1-620, Kmrn^-ztf- 1 6 3 0 

[0 0 4 3] 

X>f«yf6 1 0«, £l-te£l!&5 1 0fc£n^£»5 1 5©##$:MMm>K- h 
6 2 0£#ftIM^sK-h6 3 0©ift>e>lcffi*-rs^$:^nr|gjS;X>r v^tb 

y, =P^tt, M;U£2 x 2x-r ^£JBv>£r £#-e£3«, *^>fyf 6io» 
, ®^«cett, #hksi»5 1 o$:^fe^#-^§:aiffi^3K- h 6 2 o^ m 

nej3l»5 1 5 b 6 3 0A, ^tl^tl^fSo - 

xzft?. 3ix^yf 6iott i&SKuccTeswaftj^-eti^nKw&n, Jt 

[0 0 4 4] 

tK— h (3) ©*#T?W:, 31ffl*^e>*3Sffl*^<Z)W«, $rfcfc#« 
*-&tJP*zie39l«&5 1 0Xtt5 1 5fre>©M^£ffi:fr«rtg&#M 

[0 0 4 5] 

@8(t ^n^jjf-h (3) <Z>3£Jg«©*JSHT?*>5. 
r(Z)HJg©^ffiT*tt, #3U8^E-*jK- h 6 3 OlC^fbT, 
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[0 0 4 6] 

$¥mm&M.-mmytm^%m%£6 6 o&, ^iffl^f^^ftt, o/e^ 

m^ff^o MAH SONET, SDH^fetllf, LOS (fg-ifift^c) . (7 1/ 

-a*mx) , ais c^ga^m-^) , ber ivzyhmv) ^(Dmn^mx- 

[0 0 4 7] 
[0 0 4 8] 

(Optical Supervised Channel) 

££tf£*lfc#;*>f v^ft»38iR«*7 2 0 §:fiU 11^7 4 0 fcffi^S 
. LED^mtmS&7 5 Oli. Si&H*7 4 OIC^O*^. f-feMIjRLED7 

7 0XtiI^MSI^LED 7 8 0©v>-fti^§:^-r^3i:T*, !S§— £3ti& 
l 2 0Xttf-«l 3 o©v>"rti^^Mffl^^$r^-r«.o £ 
MS^LED7 7 0S, T^T% l^btV\5^M^-^l 2 0®i 
-irlCj^jig-tSo ^«MLED7 8 0H TSfsT', ig^LTV^te 
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[0 0 4 9] 

IfI©/t<y^r-i?7D> h fctt. m-tem&MIR L E D 7 7 

0, f^SIMLED7 8 0, M«3*^^ 7 9 0, 
7 9 5^#H^£*l£„ 
[0 0 5 0] 

[a®©m#^fire] 

[SI] 

#1 + 1 -©^^^©s^^H. 

[02] 
[03] 
[04] 

^affl^O^IItt O T ac y * */ - hp y X 0o 
[0 5] 

^n^^-h (l) &mjLtLrty#-V<Dmf&Eo 
[0 6] 

^E-^df-h (2) $rfife;1>y^r-^©itt 
[0 7] 

^E-^jK-h (3) -*:mttrtv>r-V<»M$m o 
[0 8] 

^E-^d<-h (3) ®£?£#9<Z>tgJ&0. 
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[H9] 
[01 0] 

[aii] 
mi 2] 

«#©3fe i + i wmm&nMi&m* 

[013] 
[HI 4] 

1 0 0, 2 0 0 3fc«-5f-3£##g 

10 5 Slfg-T 1 -**^©-^ 

iio, 140, 150 ytfttg. 

120 Sfl— 

i 3 o mr*tem& 

16 0 

1 6 5 3fc*-f 

17 0 

175 mmm& 

18 0 #*g#^fB3t 

18 5 ^mnm.m^r 

1 9 o 

195 ^mf~^n%m^r 

2 0 5 «#tttgMm«# 

2 1 0, 2 2 0 

2 1 5 )t§SIMffi 
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